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Please check this box or indicate your approval if you have no corrections to make to the PDF file Thank you for your assistance. 1 1 Characterization and electrochemical properties of conducting 2 nanocomposites synthesized from p-anisidine and aniline with 3 titanium carbide by chemical oxidative method 4 I. Radja Intrinsically conducting polymer thin films have been used in 9 various kinds of electronic devices. Conducting polymers are 10 combined with metal oxides because of their enhanced physical 11 and electronic properties and find useful applications in different 12 devices, such as sensors, electrodes, batteries, and photovoltaics 13 [1, 2] . Conducting-polymer-based solar cells have gained much 14 importance in the last decade because of their low cost, easy 15 processability, low toxicity, and high environmental stability [3, 4] . 16 Among conducting polymers, polyaniline (PANI) is unique because 17 it can be easily doped with various acids and it also exhibits good 18 thermal and environmental stabilities [5, 6] . Metal oxides can also 19 replace fullerenes (electron-acceptor materials) in bulk hetero- 20 junction solar cells because of their high electron mobilities [1, 2] . 21 Organic-inorganic hybrid materials, which combine excellent 22 performances of the two materials, are extremely innovative, and 23 such materials promise new applications in many fields, such as 24 electronics, optics, electrochemistry, supercapacitor, mechanics 25 and biology [7] [8] [9] [10] . Any organic-inorganic hybrid materials can be 26 obtained by intercalative reactions of layered solids based on 27 self-assembly approaches [11] [12] [13] [14] . 28 Recently, on the basis of conducting polymers and inorganic 29 nanoparticles, the nanocomposites have attracted attention as it 30 seems to be the potential route to improve the performance of 31 materials in devices. Several reports on the synthesis of the 32 nanocomposites of polyaniline with Fe 3 O 4 [15] , ZnO [16] , ZrO 2 [17] , 33 TiO 2 [18] and montmorillonite [19] nanoparticles have already 34 been published. 35 Titanium carbide (TiC) is one of the most important metal 36 carbides with excellent properties, such as high melting tempera- 37 ture, hardness, strength, wear, corrosion resistance, electrical 38 conductivity, and thermal conductivity [20, 21] . TiC is an important 39 material from technological applications because of its high 40 melting point, hardness, elastic modulus, electrical conductivity 41 and low coefficient of thermal expansion. Composite systems 42 consisting of a polymer matrix and conductive particles of 43 titanium carbide have been considered as a novel class of smart 44 materials, because of their ability to switch from negative to 45 positive temperature coefficient of conductivity [22] [23] [24] [25] . Negative 46 temperature coefficient of conductivity (NTCC) is useful in 47 applications such as self controlled heaters, current limiters, 48 sensors, thermistors and over current protectors, while it is 49 considered as detrimental in cable engineering [26] . 50 Moreover, the synthesis of poly(p-anisidine)/TiC (PPA/TiC), poly 51 (p-anisidine-co-aniline)/TiC (poly(PA-co-ANI)/TiC) and PANI/TiC 52 nanocomposites has not been reported before. Herein, we look 53 forward to synthesis nanocomposites by using an in-situ chemical 
where d is the average crystallite size, l is the X-ray wavelength, b 160 is the full-width at half-maximum and u is the diffraction angle. 161 The value of k depends on several factors, including the Miller 162 index of reflection plane and the shape of the crystal. If shape is The spectra of poly(PA-co-ANI)/TiC and PANI/TiC nanocompo-203 sites, display bands between 1565-1596 cm À1 and 1497 cm À1
204
(v(C¼N) and v(C¼C)), indicating that the PA-co-ANI and ANI The increases in the intensity of the band between 1014 cm À1 208 and 1021 cm À1 corresponding to the stretching mode of C-O-C 209 may be attributed to the represent the signal from the methoxy 210 group in the anisidine [34] . 211 Despite the slight shifts of these bands compared with the 212 matrix, we can suppose that the overall framework is preserved 213 after the reaction, in agreement with the X-ray powder diffraction 214 data ( Fig. 1) . 215 
Electrical conductivity characterization
216 Table 2 shows the electrical conductivities of nanocomposites Fig. 4 . In the first stage, the weight loss starting 268 practically from room temperature to 110 C is due to the loss of 269 water molecules and moisture present in the samples. Note that 270 the degradation of nanocomposites is slower than that of pure 271 polymers with the temperature increase, and the thermal stability 272 of PPA/TiC is higher than that of poly(PA-co-ANI)/TiC and that 273 PANI/TiC respectively; these results also demonstrates that the used (structure of the polymers and the interaction between two 276 components) [41] . 277 The thermal behaviour of PPA pure is similar to that of PANI 
where w i and w f are the amounts of polymer at 20 C and at 700 C 298 (g), respectively. Dw is the percentage of the amount of polymer 299 formed on TiC (see data in Table 3 ). and after evaporation of the solvent. In Fig. 6(b-d) , one can observe 324 the formation of a homogeneous film of polymer particles, 325 whereas in Fig. 6(a) , we present a TEM image of pure TiC 326 nanoparticles. However, as it can be seen in Fig. 6(d) , a more fibrous 327 structure seems to be associated to the PANI/TiC nanocomposite 328 [45] . 329 Energy dispersive spectroscopy (EDS) analysis of nanocompo-330 sites and nanoparticule revealed the presence of Ti and C elements 331 peaks which confirmed the existence of TiC nanoparticles (Fig. 7) . 332 In this paper, the spectra of PPA/TiC, poly(PA-co-ANI)/TiC and PANI/ 333 TiC nanocomposites indicates that the intensity of Ti decreased; on 334 the contrary, the intensity of C increased, which demonstrates that 335 the TiC nanoparticles are successfully coated by the polymers [46] . 336 However, the elements weight contains signals of Ti, C, Cl and O 337 together with those of the nanocomposites (Tables in Fig. 7) . 
